Assessment of outer membrane vesicles of periodontopathic bacterium Porphyromonas gingivalis as possible mucosal immunogen.
Periodontitis is the most prevalent infectious disease and related to oral and systemic health, therefore novel prophylaxis to prevent the disease is highly desirable. Here, we assessed the outer membrane vesicles (OMVs) of a keystone periodontal pathogen, Porphyromonas gingivalis, as a candidate mucosal immunogen and adjuvant for a periodontitis vaccine. The structural and functional stability of OMVs, demonstrated by proteinase K resistance and ability to withstand long-term storage, are considered advantageous for carrying the OMV components into the host immune system. Intranasal vaccination of OMVs in mice elicited production of P. gingivalis-specific antibodies in blood and saliva by OMVs in a dose-dependent manner, which was dramatically enhanced by addition of a TLR3 agonist, Poly(I:C). Serum samples from mice immunized with OMVs plus Poly(I:C) adjuvant [OMV+Poly(I:C)] showed significant inhibition of gingipain proteolytic activity of not only the vaccine strain, but also heterologous strains. The viability of P. gingivalis was also decreased by preincubation with OMV+Poly(I:C)-immunized sera, while the killing effect was partially blocked by heat-inactivation of the sera. Saliva samples from mice immunized with OMV+Poly(I:C) enhanced bacterial agglutination of both the vaccine and heterologous strains. In an oral infection mouse model, the numbers of P. gingivalis in the oral cavity were significantly decreased in mice intranasally immunized with OMV+Poly(I:C) as compared to mock (only Poly[I:C])-immunized mice. The high levels of serum IgG (including IgG1 and IgG2a) and salivary S-IgA were elicited in mice intranasally immunized with OMV+Poly(I:C), which were maintained for at least 28 and 18weeks, respectively, after immunization. An experiment examining the accumulation of OMVs after intranasal immunization in proximal organs and an intracerebral injection experiment confirmed the safety of OMVs. Based on our results, we propose that intranasal immunization with OMV+Poly(I:C) is a feasible vaccine strategy in the context of bacterial clearance and safety.